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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-exposure 
method capable of enhancing the throughput and 
deciding the size of a substrate stage irrespective of a 
base line amount. 

SOLUTION: For example, while a pattern image of a 
mask R is exposed to lights via a projection optical 
system PL on a substrate W held by a stage WS2 f a 
location relations between a positioning mark on the 
substrate W held by a stage WS1 and a reference point 
on the stage WS1 is measured. After the substrate W 
held by the stage WS2 is completed being exposed to 
lights, under a state that a reference point on the stage 
WS1 is positioned in a projection region of the projection 
optical system PL, location deviations of the reference 
point on the stage WS1 with respect to a specific 
reference point in the projection region and a coordinate 
location of the stage WS1 at the time of detecting the 
location deviations are detected. Thereafter, movements 
of the stage WS1 are controlled based on the detection 

results, and the substrate W held by the stage WS1 is positioned to the pattern image of the 
mask R. 
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2fc«J9Sft^«EW<0»)t»7«fc:. Xf-vWS 1 
®. (D> (3)(?)taiglf:I^>TXT->*W S l 

<D#fs#sij«iu xf->'ws i tcffijt^nfcs^wh 




T, 

1512 2 OOlSXf-ycDfiO- ^©SffiX-r-vHcS 

its n^«^a«± t HuidSK^^*/r l th&is t x 

tc. 1515 2 ooSffixf— >*ortoM<0Sfixf— >' 
£&&3nfcg^g«±©tftBB-fc-tl:v-^ i:Suf2flb^ 

futBffi*©»«Xx-^±©g^££fuI58i5 

©«*jS©ffi«t*tiatfi»Eflto6r©ii«^-r- s*o£ « 
tuie^ffisnfc^iKaHtcs-^i/^TtuiefifiTuossxT 1 

®<S8£ t tulB vx * ©^ * - > {i t ©Gifi^-fr-tirS-fT 

®jsss±©v— ^^ta-r5/cfe©7^-Y^ > 

t ; futBSI 1 S1£X-r— v'&tf^ 2 S&X-r— >>© 2 & 

E2o©ttffixf L — ^©-^-n-rn*, ixf- ^±tc« 
tffrfeft* WttBSox^-s^ftttHrtomjtoiS 1 fit 

Mt, auf2T-5-l'^>MStJ;tJX-r-> ; ±X{±KXT- 

-^»c«if5nfcsus»E±©^-^^aA^fi : ^nsT 
5'f^>h^(oxf- ^f&eiHrt©Rif^©S2{asi: 40 
<DmT'®m-£-ez&m^®t ; misis 1 ssx-r-^s 

tflg 2 X x - ->*© F*9 ©— 7? © ^ x- ->ic «ff ? n/c 

S 2 affiXx-^©rt©ffi73©Xf— : 'JlX-mZT^^ 
tF^I+v-X^^©^!!!^*-^ boo. huI520©X 
MIB— ^©affix-r— ^{^©atgXT 1 — ^©tftB* 
[ifARJl3] Suf5 :: F?$ff->'XxA(i. luIS&iJft^ so 
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©s^^DT-tssfcMitfc^M-r^m 1 mm&Rxffaz 
msmn. t5ia75-ry>h^©^m^L,>Tffisfc:iiiS 
tc^^r -am 3 mmmRum 4 msmtitmx. 
tmum^mt. mis— ^^©x^-t^as^A 

ti&z.2>mc. Mf5T#th>XxA©a0§$fr&V-fe-;/ h 

m£Mmzu& lt 2 %7cTB9A*&n*rflg&ft 1 mm 

tin— ^PMrt^tufam 1 IfiXf- i: tiJfoi tc&ib rT 

&*u tuiessxx-->*±xt±^xx-->*tc«}t^nrc 
^jss«±©T-^^r«iai-rsrc«)©T7'i'^ > 
t ; tuta^ 1 ssxf- i/Rzsm 2 mfc^T—iso} 2 & 

15 2 ocssx^-^^-n^n*, xf-^±t«j$ 

tufB75i'^>MStCck»)Xx-i?±X«KX7 : — 

v ? ^^$nfc^Sffi±©v-^^m*^Ttonsr^ 

-f^vh^©X7 i -^l6efflrt©3T^©^2ttB4:, 
ISxf- fttt©&£tt&4lfll ©F^ T'^JSSS© 
Stfjg Ltffrfr fttt*3I 3 CfB© 3 JttjiSM:i*»l&«-SS 
&m^mt ; fufSSg 1 HfiXf-i?»tfi2lfi^f- 
5/*©F«3©— 7j©X^— ^©fiEBA^tufST^tf^Xx^tC 

ttjiem 1 Mxf -ysifi 2 iffixf-yoflois 

©Xt^— ^±T&lSSffi©£tftRtfiMfB^^K±©:r 
7^^hY-^i tOSEflS*© Xx - S>±©»Mi i: © 

->xf L A©wsiffl!:fcs-5v>Tfi-a9-r*7'7i'^ vhtft 

S5^»#S*S!l«i-r«i:i:felc, HufB2o©x-r-v^© 
ttflstffc fc KiS&T Lfz'mc, tufa 2 o©Xx->?±T'ff 
bn5MtfAnffe5J:5K, luf52o©x-r-yi: 

Bo 

[lf5R^5] ^*->*WfiJc2*lfcVX?£M£:ff 
L, 

lc©S7t^Bo 

[11^6] miia^Fi^St^XxAfi, HSfBJS&tt^ 
©S^^^TfflSfcSilfc^Mt-sm 1 IiJS$j&Rt>'^ 2 
S'JSffii:, Suf57^-r'><> h^©«iai4'^TfflStSit 

Bu85ilfJ®l^lS«s buI5 2O0Xf- ^'©^ti^ nto>/-> 
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m i Rzim 2 sosns* u-t^hu tutem 2 ffis^K 

©fgKi!uK ; F$ff-->X7 L A©gl 3 RXfsS 4 8fls«*y -fe 

•yhntt £•? zm&m 5 tcis^©BftSB 0 

[§t3cJl7] tulBvx^<7)^^->'«OS^ I t'^i:HU 
He 

tue^ife^SA^, WES«* -r — S?©tt to 5 buIBS« 
[MSB 9] N3B&»#£BfcL hr— 2»fcJ:-3 

^fhfr— EfcEttowtffli. 20 

tit. *n : ?'ti=F&ftic&z>fflm<o&m£%:zm%.m& 

©^■fn*— 3Hce*©b*£S«. 
[■!.*« 1 it twaaiaisxT— s?fttf*2aeRx 

tosm 30 

[0 001] 

U V 5*7 7 -c XgT^iif 5 BUtffl^e, ft .5 vx * 

mmm^xtmcDm&vrc&b, u— 9%. B?ta*-©fls 
siisatins©»3tSsfitcBa-r*. *56w«, ®fsa«* *o 

[0 0 0 2] 

[&#©&«] ¥«(ME7XttMUI«^IR? 

*47* f y y^77^ iiTiiitsi^ii:, n*co 

BJfcSfiaMSEJBStiTVStf, S^Ttt, 

tt (JWT, a£ rsjsstgj xtt r*x/>j t so 



»fc»»£aEft««*T— 5>±»c«fiU i:oi«Xf 
>«*SttSS«±©«-S'3 -j» hffil^KllS 

Mtw-r «»flp*« 5 iir, rniixx y > • r > f • y 

[0 0 0 3] Sjtffc&oT, CCDX-r-y^-^OflitSJ 

^©S^BftSB («9*fcmBB¥7 - 1 7 6 4 68? 
»«fcK*«nfc«*j£SES!BJfc«B) <fl 

*+:/73SC©SKB3tett«tt, ©X^-y^-fcJt^-Sf: 
[0 0 0 4] il©a©S»B^Bfc43V>Ttt, BJfcfc 

a fcfe^ ^x^±ict±wsu©7* h y y^77^n 

T'JBfiic (B3HE¥) £ftfc&B&mfflv-? (T^-Y* 
[0 0 0 5] 77^/>hT-^^ffit577^y-> 

v- ^fiitij^f % 7 * 7 r * ->X73 as© fe © t a 

*^ ^a©±»t ** T?J5 5 7 -> v U— tfjfcB*ja 
l/>StS^B5t«BT*«, *7T^v'7.73S£D7'-7-l'^> 

WUTfelKS© : fiiE3!)^^nTt / -'?.(DT% ^">7 5'>'X 
©»^, T^f^Oh^Tb^^T'^^l/^V B3ttT*fc 

fCjtJL, *7T*5/*2fS©r5-r » 

set, Ml*©77-i'^>hiffffflT'ts*f.-e 

[0 0 0 6] tC5T\ C©S©SKB7ieSBfCfe^S 
Ma©i5ittl(i. ^Oi?t4oTl/^, 
[000 7]© 7Iad-^S,T^i^«: 

toti. ^v^T'^x^N^jg^rSfpii-rs^tcfctiv^to^-S 
-9— ^Tt^*. > h^fraton*o 
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[0 0 0 8] (D r>X/N±eD£->3 *y h8B«©ffi 

h*8S?LTfc*. 3OT>:/Jl'3'3 7hfcttR2nfc 

T, v^toi0««/J>a*^fc:J:*ttlH»»*fTft^T. 
•>XA±(DtS/ 3 >y hESy-r— ^*3c46SfeOT*fc!9 io 
Of MB 6 1 -4 4 4 2 , iSx/b-:/ 

*y hT#S/g *y hin«Oj£*ffiB«JtKnffiRft»c^« 

[000 9]® jfcfcu laiftEGASiWlcj:!)* 

So 

[0010]® Jfcfc* B3t5aS^n^^X7N-r— 20 

bn^o -rate*. ©tetiaot^xA^ig^ 
[0011] £<d&5ic, v&ojgamy&m-ci*. v 
-f^yh^i^xA^ o^atc *t<3o 

*lTV>£ 0 30 

[0 0 12] 

/N*B«*aa!T#*^k^5jaffl«i*. -rftt^x;!/- 

[0 0 13] CtUcHU 3RttO«ie««««'Ptt. ± 

zmmTZi&mtf&ztf, *xm£& * 40 

>r-*^tr) tt. *xyMftfc»LT-»^fT&ton 
7^>77-Y^>hli:ltSWl ±a?L/cEGA^" 

srrsc £Wezz>ti\ cti£><D£tte, w^tt^^ 
[0014] eeoT. f&Wamcte, nmcm-tzftw* so 



7^£>^Mi:*dA/MB!K ^XAg^ffifOSi 

#£LT. ®ftj£SSft (DOF : Depth of F 

orcus ) . ®fll«MffltftW«D^ 8?®*Rte. ^Tfe 
»g*AfcU figl/>X^PS^N. A. (Nuineri 
cal Aperture ) fc"T* A/N. A. fcJtflBU MUft 
MDOFtiA/ (N. A. ) 2 Kifc0y-r£ o £<Dtc 

flasfflv^snTv^iBBEff^ka^^^oflaR (g 
5 ra* toi: l Tifcic^rcx*^ u 

x^i/^iz-f^iv^l^^^-y^ kdirlL 
[0 0 15] — 3u S/ayHBOXfylfyj^HOja 

• X*^ yJSOJ: -5 ft^aESja»«3t»«0»^t±, 
U^^^fc^x^^ffl^SJia^itf £lc £ 0 * 

(rI± £ c i: ftV&fi £ ft So 
[0 0 16] LfrLfttf8> «Ffc:4«±«c8;S-?&3 
3x^^l^-1fftW*fflv^J81B«^*«OJ;ofc* 
77^^>X77^^>hffll»^gim Xf 

—i/<Dmw&*fa±t£*tzcti*. §l-e«ft^o *Tft 
T^xaXt- ^OfitB^: T -J ^WM ft < IE6S ^ 

fet), L^feB^NFOXx—S/0»ft$EHrtfc7^-r^ 
>h^OX^-^O^ttffiHrt^OM73T*tuf2SK^ 

[0 0 1 7]*l±J:!>, Wf5fiLfc3OeDttf^<0«4ra5tt 
V v hft<X;l/-7 p -y h^lRl±^^§ci:tiBSf(lT'fe 
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<0, cfthJigiJCMfffitc.fcDx;!/— 7v Y*fa±.-£*£%> 
[0 0 18] *milt. *^-5*ttCDTK&S*lfcfc<D 

S^rJf&^S C t tC fe-5„ 
[0 0 19] tt;£^2&t^Ll ltcKK<D^<D 

W&fik&TZ) C £K:&£o 10 
[0 0 2 0] 

[^M^Pi*-r5fc46cD^fS] Buaurc 3 0016^ "T 

»*, (r) ic&f£-ztiro 4 i$'-><Dmttmzyt¥ 20 

£ (PL) 5/fLT®)SSi (W) JifCfiftTSBftTj 

ar-feoT, Sfss« (w) tt&mLT&zm— ©ti 

rt£3£iz:lc&ftWiE£2O0SffiX-r-$'" (WS K W 
S2) fcJBtcL : huE 2 otDSIgXx— (WS K W 
S 2) <Drt<D— ?j<D»ffiX-r— V> (WS 1 XtiWS 2) 

icfc&znrcmfcmfo (w) ±£MiH!S!i5tt*3R (P 

L) ^^L.TbOI2vx^ (R) 0/^->^S^L ; 
buIS — SoSS^t — (WS lXliWS 2) 
nfc^JCSg® (W) (Dfg^tpfc, tufB2 0£D»1gX7 L - 
^•cDrtOffi^^SSX-r— 5> (WS 2X«WS 1) fcffi so 

j^n^jssig (w) ±<D{&w-ett>-&^--!7 tmm 

SOXf-^ (WS 1) ±<D«2£*i:©{iiB 

BKMriHflJL ; StJfe— TuCDSSXt^-^IC Si??tl/c® 

^**„uie}£i5ft^ (PD (D^mmmc&miHib 

IEffi^<0*ffiX^-^±£D»^^<D{iM-rnRtfHUlEffi 
^©S^x^-^cD^teB^^mL. ; tuK^ai^tifc 

^^fitBtcS-^VNTBfilBfteTicOSSXx-ycD^ilj^SiJ 40 

iu 9uEffi7?c>x^-->-t«}t$nrc®isaffii:Bufe 

[0 0 2 1] Ctl^«fctl{f> 2O(0liXf-v ; (WS 
K WS 2) <Dn<0— f5COmW.7.T-z/ (WS 1 XfiW 

s 2) tcis^?tirc^g« (w) ixmsiBa&yt&ik 

(PL) SrttLTmifBvx^ (R) tO/^-^OilJ'fi 

JgX-r-:^ (WS2Xf±WS 1) KtEJ^ttfcigJSSffi 
(W) ±<Dfim^*3^-?tte?j<DX7 i -i? (WS 2 so 



XttWS 1) ±<DS«P^i:«0fitfiK^W-5!l$ns <> C 
<D£o\C -73<0««Xx—>*{M<OSJtSl^i:f67D©S 
«Xf-: ?M<r>T 5 (flfiTsOSffiXT 1 -^ 

t ftfcSJS»ffi±<DftB£-:b-£v- * i: ffi7S ox 
K?T£oT^rc:ft3fe&ffi£it^TX;i/-:/>;/ boifiLh* 

[0 0 2 2] ?LT, ±fe<0— ^©StgXx-^lcS^ 
«tlfcSaS«EOII3tt«7afc % lul5ffi73<DSffiX^- 

(WS 2X(iWS 1) ±©**j6*SKJfc*5R (P 
L) 0^fi^rttffifi^46Lfc«^-e, ©^O&KSi 

«p^ofiB-rnRt>*<D^©{SB-rn^m^oftfi7aoss 
x^-v'o^ffifi^ta^ns., ^(omc^ 
*ifcffi«ia«, (D«itfi5nrcffiB-r"nst;®^tfi^nfc 

&^CiBlca^Tft&73<DgffiX-r— S> (WS2X(iW 

s i ) <D&&*fam^ <feft<D7.7-—z?\zm$znrc'!& 
[0023] core*. ®oiS©M^f-^±oi 

Xx— ->*(D^i?{£B<D&tBe>f^©X'r— ^©ffiB^rWa 
[0 0 2 4] fet, «Afcf(ft«*t>^-^*ttffi-j- 

tf*#<gtftT^TkM£©^SP^tffc<,M7)T% ^-x 
7'T>S»C^M^»CSffiX-7 1 — ^o*f?*S^tsc 

gtf£-%<, L.T^-*{fc«W*k & 

So c<Di&, ^— X7-C>S<D^SiOKSP%SWSc: 

[0025] ii^2tiBig<DfgB^{±, mzftmrn (p 
d *^lt«js»k (w) ±t/<#->*B*-r*a 

KilT'SoT^ SU&tttS (W) ^LT2^fffi 
l aiSXx— >■ (w s l ) i: ; SEISM 
K (W) €r^LTmifB^ 1 »ffiX t 1 — >* (WS 1) 
ID-^Srt^BulE^ 1 IiXf->* (WS 1) fcttffii 
KWm&I!2g*gX-r— ^* (WS 2) fc ; tijIBSPJ 
(PL) ttigiJfcStt&tl, SulESffiX-r-^ 
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(WSK WS 2) ±Xt±SX-r— ^fCffi&SftfcgUS 
Kffi (W) ±<DT-'?*&lii-?Zrcib(07U *>h%k 

(WA) t ; fufBB 1 IffiXf->"Slfl2 8«XT- 
->*© 2 #7ttiL&£^-ft^niHB-r %tztbV>T'mk ->7f 

a (2 6) £ ; i5fB2o©sffix^-^©^4vrft£\ 
FH^.(omzfiLmt.<Drs^mt£^^m^&. (2 0, 2 

2) £ ; B 1 SffiX-r— S^&tfB 2 *ffiX-r— ~>*©F*J© 

fC, lutes 1 SffiX-r— S^RtfB 2 SfiXr- ~>*©rt© 
MCXf- i 7 ±T*tuKT7'l'^>H^ (WA) EiS 

v-^^misftA^f fens ± 3 ic, BuieT^n-->xv L a 

(2 6) ©fttiHuI^-^LOO, i!ufB2 0©X-r-->* 

©»fls**9»Lfc«fc:, mmm^m. (20, 22)^ 

[0 0 2 6] CfttCcktUf, (2 8) . 

fc, (KOXf-y±T*77-<'y/'H (WA) £.1:3 
v-*Btfrtbf)s#»fTt>n*J:3fc, T&tti'X-rA (2 
6) ©ff-BB^*-* LOO, 2 0©Xt l -> 7 ©I!)<1^ 

wsnfett^ (20, 22) 

ft®)<t i: ffeS-cQ x-r- s^HJ© T 7 -Y ^ > h 16ft i: ©M?t 

T%j&WK<D3m*n% 5 & r> tc-rntf , ssx^— ->*© 

«3a«B3tt*n*IIBK:, -^©Xx-v^LT-T^-i'^h 
^ (WA) t«fc*T-*ttffi»ff*ttfTbTffa:5Ci: 

[0 0 2 7] B#JS3lC§BB©?gf|Btt, B*Jg2KfBB 
©BttgHfc*5l/">T, SulB^ff-i'X^A (2 6) 

wesBft^jR (pl) oa»4>^-Tf*BSK:sfi»csa 

TSB 1 jfJStt (Xe) &tfB2ffl«$f& (Ye) bu 40 
fB/^f *>h& (WA) Ottmtfi^TfflSKSBtSE 
M-T«Sg3Sygtt (Xa) RtfB 4 Wgiplil (Ya) 
B*, SijfB§Uffll#IS (2 8) tt, luIB-TS-fcfti^OX-r 
-S>©fiMB*Att«a.*»fc:, BufBTi£ffh>X7 L A (2 
6) ©iijgfft (Xe, Ye. Xa. Ya) Sr'J-b-y h"T 

[0 0 2 8] Cftfc<fcfttf, T^tf->X-rA (2 6) 

(pl) ©sjg^T-tesiciiitfcSS 

"T^B 1 BJstt (Xe) Rt>*35 2»Sifii! (Ye) 7 

v-f^hB (wa) <oi&i&$>,i>T°i®mcmmz.*z&$ so 
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5B3S0S81 (Xa) Ktf!g4$lgtt (Y a) 

-*©i$ttlB#©^-fn©i:#f;:i3i^T&. Z-y^©g|^ 
fc<BffiX-r— (WS 1. WS 2) ©{Sig^IEfiglcg 

a-rsc ttfT-zzo mrc. mm^m (2 8) 

fi» (2 6) ©llgfi (Xe. Ye. Xa, Ya) *U 

^•ti^noaffixx— >*<Dfitfi^gaL-Tv^cT^tt^ 

*T-i»©aUM*tf— fittftTfc, T»fh->Xr-A (2 
6) ©ifflg«I (Xe, Ye, Xa. Ya) ^U-tr-yhf 
5ffiB^fcm^©tilB^^feT^^{f. 'J-b7hi 

»*» ^© u -b <y h ^nrcmmmommm^m^rm 1 , 

B 2 ©SffiX-r- J>Offil4flt 5 C fc HffltfeK. ft 

So 

[0 0 2 9] IS^4fC|BiE©fgB^(± > W&ftmk (P 
L) *^LT«aSB*6 (W) ±tc/^->^ril7 l 6-rSB 
ftiiTSot, JgffcSffi (W) ^ffi«FLT2^7U^M 

rtBBBBBfcB 1 IfiXT-i? (w s 1 ) i: ; jgjSS 

ffi (W) SrS^LTiiufBB 1 SffiXx-^ (WS 1) t 

m-¥m^mmm 1 w&z> j r—&£uinsL\c»tmm 

4l2MXr-> - (WS 2) i: lUfgESB^* (P 
L) fcttBlfcBtf&tu S5fBSffiX-r—>*±X(iKX^ 

— s?»c^F*nfc®(5affi±©T-^*siffi-r5fc«>© 
T^^Mfc (WA) i: ; fufBB 1 Sffix-r— >*st; 
b 2 ifixf-fo 2 sfcTcffiBfc^n^nw-aa-r * fc» 

©T&fti'XxA (2 6) i: ; huIB 2 o©SffiX5r— >* 
©^fi^tl^ X-r-^±fC«J#^nfcS5jS»ffi (W) 
t»bT«nE*9B3fe*B (PL) **M,TBtf£*«fTt>n 
*B3tWOXx-^BttttHrtOBBOBltt«4:. M 
fBT^t'yOMS (WA) tCfc^XT 1 — ^±X{±HSX-r 

— ~>ic«Rf ?nrc^jssffi±©^?- ^^tB*^Tfen-5 t 

9-fjtVh^OX-r-S^iMBHrtOBS©B2ttB 

so*»B Ltfff tonnsB 3 ffiB© 3 MHf^ss 
*k%1&Wi^®. (20. 22) i: ;Sil«gxf->* (w 

S 1) SO'S2MXf— >" (WS 2) ©rt©— ?3©X 
•r— ^©fiS^fttjIBT^&i-^Xf-A (2 6) fc<fc!5Wa 
5tx. K-*oxf— 5?fcB»*n/tBJtS»« (W) ic 
BEtaB*^* (pl) *ix\^T^z-y*mif£nz> 

Hie, SuIBB 1 SffiX-r— v^RtfB 2lIXf-> , Ort 
©ftfi?3©X-r— ^±T'!^jSSffi (W) ©^glRl/BUlB.^ 
fSSffi (W) ±©7^^^>hv-^i:HfifBfte73©X^ 
—>*±©S*j^t©etBK^tulBT^i'^>h^ (W 
A) ©&at§BfcaS1ET?$§h>X-rA (2 6) ©stifljfl 

*3lCBufB2-3©affiX^— V s (WS 1, WS2) M 
HtfB^Eb^g (2 0, 2 2) fcWr-Sfci:*.!;:, BtjfB 
2 ooxf- ^©iHift^i: fefcjslT L-fdtC hubB 2 o 
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2O£0xx-->*i: tte$KM £ * mm -t & «w ^ a 
(2 8) fc^-r&o 

[0 0 3 0] cft£ £tu£, SUflP^IftfcJ: 0, — :£<D» 

-;5©SffiXT-^£«&2nfcS£*ffiKi^ft^ 

~>*±T*SJSSS (W) <D3Z8iRZf : Z<D3zWl&<D&tm& 
(W) ±.(07^^ ttikJ5<DX7—i/±(Dm 

m&t<D6L^mm*77-{*>hm (wa) <D&mmm n 
tTBiti'XT-i* (2 6) ow-awifcts-ji^TtHffl-r 

577^^^h fifE #l!&?T*>*lS <fc 5 tc 2 OCDSffiX 
X— J? (WS 1 . WS 2) Rtf&ffi^K (2 0, 2 2) 

BfP £ fltefiro xt— s?«o«s:»soS3ttRrf 7" ^ -r * 

OlRl±^nIgiT£So CO**, mi fitB, fg2ftBi: 

ft-5cfc#T*^ 75-r*yh*» ae^jRAW&s 20 

«<D31frD&5 WHc ft S i: v •> -5 t> ft v\, 

[0 0 3 1] ©J®#®T«. 2O©Xx-S*0l!l 

{^tffcfcl^T Lfc&lC, 2 OOXt— >*±T'tf t>n§ 

*»Jffl|-rSC ±IB©2 0©Xx-:*DfM / Ni?7 

cntgi^T, ffl^cDXT-^c^fsnrcisas 

«6WI*Sn4IIIIC. -73©XT-^±T*rvl'^>' 
(WA) K:J:«"7-^*tH«if^!BafeffUT!f!8:5c 
fctfRlflBKftSo 

[0 0 3 2] ClO^tfcV^T, tLTM*. 30 

*&S«±fc*?e-A»i: J: 0^* 

t®<. >m->tf&£-$titc^Xi7 (R) *JgfcR»t, 
ttifevx^ (R) tM^tift^^-y^W^ 

S (PL) *rt-LTBufeSglg«Xx-y (WS 1) s 
yS2Sffi7f->' (WS 2) ±©SfcgS« (W) ICS 

mux. sn«j;5icuTt.AK 

[0 0 3 3] tt:RH6li:£fg®#glft<d:« IB5R^5tc|E« 
OS^SBfCfeVT, MIB z F»«->XtA (2 6) tt, 
M8EJ8ie«*Jfc (PL) <DSKf^T*fflS»cSafC3£M 40 
T^ffl 1 jBJgfi (Xe) &tf£2 8l£M (Ye) i:. 89 
ET^-yjOM (WA) ©&W*nVC f ffl5fc:giSk:£ 
M-rs^3SiJgffi (Xa) Rtf fg 4 $!lfi$!il (Ya) h*k 
«*., t&®WW*fft (2 8) tt, mifE 2 o©Xt-^ 

(ws l. ws2) ©^nfnto^r^ mmmiam 

^<D&m<DmCmm=F®B\-i'X7-l± (2 6) onsy 
Sl2illg$fi (XeMYe) ?r'i-fe7FU HufE3l2{fi 
B'\©^i(l©ISlCt9ie=F»tti'XT2. (2 6) Ol3R 
t>*^4iJftfi (XaMYa) £r U -b f--f-3C 

so 
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[0 0 3 4] Cftfc.fc*Uf» TM->Xfi» (2 6) 
i)\ (PL) OjSKtp^T*ffiSfcMjt»C3gM 

TSUI 1 (Xe) &tfff! 2 $lfi&!l (Ye) 7 

=y4*i/v% (wa) oaa«t»j&-p*B5»c*anc3a!-r 

«m3jSIg|ft (Xa) Rtf2i4«|gift (Ya) ££rfilx 

/ < * - ^OW.%*$mS T Ut^YWiCZ* ftB&ttt v 

S<lffiXf-^ (WS 1, WS2) <D{iLW*iEmcW 
ItSti^T'fS. $rc, fcJffll^IS (2 8) i)\ 20 
©Xf-y (WS 1, WS 2) ©^tl^tUco^T, & 
1 ftB^&fiKDBStcT&itS'XTA (2 6) OllS 
Q'3l2i|jfifft (XeRtfYe) ^y-b'yhU SI2ffiB 
'NOfcftOlBfcTIMH-S'X^A (2 6) ©^3Rt>*^4 
PJS^ (Xa&tfYa) ^'J-b-ymci^c.^ <,vf 
n©»£Xx-i^o^Tfcg7£llS&BU. T^l^i/h 

-tr y ht5Ct!i)'T*f> ^n*f^-n^ti£DSffiXT- 
^©ffiB^WaL.TVrcT^^XTAOagtt^— a. 

&B* WS-r & c i: ft & o 

[0 0 3 5] COi*£SV>T, M*S7tEKO»B 

o*<, buibvx^ (r) aa 
(r) fcwieaigjtt** (pl) *^LT*tfrt-*v- 

*fefi&aj3M£ (5 2A, 5 2 B) ^MfC^f-rsctA^ 
a*LV> 0 frfr*i§*te:H\ JftK^JR (PL) 
MrtfSSXf-^ (1 8) ±©bIt5£<DS*Pj££:vx 
^ A^- k OffiBB8«*^m^T«l i: ft * 

filKSSXf— >' (WS K WS 2) *fiiBi*i6l.fc 
^IC, -7-^{iiBeim#lg (5 2 A, 5 2B) £±9 7 
X^ (R) ©/^-VgiiDW^fcifiXf-v 7 !© 

l¥^tofiiliM7X^ (R) (P 
L) t^LTtSai'rSCfc^T'^Sc *^->«®^c 
t±> t9»Jt*3R (PL) OiftIB««rtTaMEX-r-5? 

(i 8) ±<Dmfe<Dmm&£-?xi?>*?->m<D&&'p 

^fcOteBS^Jb^WRlfilfcftStiB*^ 1 fitBi: LT 
COttBTJBU m2WS$ft<0'J : t-y h^rUTft 
^ <fc 3 tr-T 5 c Li^ 0 

[0 0 3 6] ±K#»W»i:*VT, 1**^ 8 K!E»<D5g 
B^CDJP < , Buie&SSXT— V (WS1, WS2) *\ 
Xf-y*» (WS 1 a, WS 2 a) t. CiO** (W 
S 1 a. WS 2 a) ±lc*BtgtiE(cStt?n£«££& 
^-Sg^ffiJ?a50 (WS lb. WS 2 b) fc*WU S 
mfa&ftffltt (WS 1 b, WS 2 b) cofflliaalcti^F^ 

ESflMii:L.T»»v— * (WM. RM) A«^nt 

i/^^tcfi. (2 0, 22) ^ suies 
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[0 0 3 7] cn^Qif^CfcV^T&f&^gkb 

tt*ittBi:B2ffifii:©B) t% T^tf-ttaaffl^^- 

iLOIl3Rai9lclBtto«niOft]<. »B¥StfD*yh 
7-A (2 0> 2 2) fcJ;oT«*«tlT^Tt.ftV>o 
[0 0 3 8] $7c, ±IS#»Kfc*V>T> Ti^tt-^XT" 
AO«SOWP2:ft«BCllU:. EcfcEBLTfcftv io 

(pl) . tmT^-<*>h%k (wa) tc. ^n^fvp 

»W-»cJ:'*W*0»PfcftAH^» (l 4X, l 4 Y, 
18X, 1 8Y) *BDfttftt»ai\ COl&lctt, 
BJE«««fto»»fK:«*»*fc:it^T. f£ff5W&®^ 
OffiB^^SBOBftfciEHt'SBSBOffiBailiO 

[0 0 3 9] ±E£RflJ§"Ctt. ^lSS7f-i/"^2 

i fcE«o«rao«i< . wiss i wrxt— (w s 20 

1) MS2lfiXf-i/* (WS 2) cDffitC. Bf&BC 
LTfufB 2 oo8fi7f-^k C ft 

[0 0 4 0] 

[^B^CO^fiSOJgffi] 

«jg i tommem olt. *asoa 1 omMKB 

[004 l]Hl£tt, XI OftttBBBlcfl&BKttB 

1 0 OOKlja^StlTV^o COBJfcatfi 10 014, 30 

[0 0 4 2] COgKBftSll 0 0(i, KMIilRIOP 

->*r s t, urn frRiz&i&z nrz^z— zscom&m 

£x/\W*r«ErLT^—X 1 2 Jb^ErX Y 2 ^fqHc^ft 
Rieg&SlStgXT— s;iLtO!>x;NXf- i/WS 1 
Rtf^x/NWSSRfLT^-Xl Zl^'JXMXf-^ 

ws i kttjtefcx y 2«7E*fii»c»ibRrtifta2»s 40 
xf-ywsi, ws 2tD^n ; rnco{uB^ti-iiij-r^T 

Mi/XfA2 6^, CPU, ROM. RAM, I/O 
JSS»JW-rsWJfB^S^LTO±SfJWSB2 8l?^fil^T 

[0043] ioebihx 1 o ptt, 3t» (jmh^ v:/x 
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commit l Uc£oTb^;l/R<DTffi 

BJtt«8HTO3t I L fc LT(i> zkffi^v:/© i S^OS 
8, XliKrF, A r *T)fcWWB^ 

[0 0 4 4] Uf^;l/Xf-^R S T±fcH>TCHS©B 
«¥«*^LTl/f>;l/RtfBe«nTJ50, COl/f 
^Xf-^RSTIi, ^B^oeft^tecfcoTXtt* 
A (B l »c«»««BB**rt) . Ytt^fii (B 1 

»*«ffi£^iRi) Rifejjfa (XYffirtconite^rRi) 

;l/Xf-^R S Tte\ Uf^;l/RO/.^->©W> (U 

^-*7l/-b>#) tfJ8»3t*5RPLO%ttAefcKff— & 

^SttBTU^*;l/R*ffiBi*«> 

h) T^ScfcSlc&oTV^o Him 

[0 0 4 5] W&yt¥3kP Ltt. W)t«Ae^l/f^ 

(ptt«*tfl/5) 4Wt«t«ffl^hT^5o 

T% !HB)ttI LteJ:0l/^*;l/R3B«ft-«:B«T?BBBS 
n*£, /<>->»j*ffiO/<*—>3WftB3tt*3RPLlc 

nfc'!>x/NW±»ciaiB*ti. »>xAW±ofr>3 7ba 

[0 0 4 6] $fc, *HffiJB!ETtt. fSaB3tt*5fiP LO 
Xtt^fR]— (B l OfflOffimte; ^x/n 

Xf-^WS 1, WS 2 0BJt«FOX*6*lRlffiBSao 

mmtKzxmjzmi 4x#be**u HtfucstB%¥ 

3RP LOYM^fRl— ffifl (B lfcl3*tsaffi*B) <D<HD® 
icti. «)XAXf-^WSl, WS 20B^OY$fi73 
ftffiBW3<DS*Pfc&SY@^l 4YtfHS«nT^ 

* (B3#sa) o 

[0 0 4 7] mrfS^X/NXx-^WS K WS 2 0jg® 
kite. ^FH^<DSl*»EttSA^n-Pniatt6tiT*5 

t>> cn^oSftiEttSia^t^xAXf-^ws 

K WS 2te^-X 1 2±ffi^cOP^tc^^^n> (/z 
m) g«O^U77>X^ttf nftl^-X 1 2± 

7?^^±^:j#^nTv^ 0 un^^xAXf-^ws 

K WS 2 0Xf473fp]-{l!l (B 1 £*5tt£;£ffl!l) OffiR 
tfYtt^fRl— M (B 1 tc*5tt«»ffiftiffl) Officii. 

[0 0 4 8] %fc. «>XAXf-^WS U WS 2<DJ6 
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mmm®RUT 5 * > h mmiw a t#jS«obtS« 

1 2±*XY2*7B&|qJfc»ft-r«o ^x/> 
Xf-^WS KWS 2m<DTy*7bi:^-X 1 2 

WSK WS 2 0Eft?SkLT©^fo«>5A-lJ>{r 

vy*^ hSoy-7t->tfitfsntv^p coy 

[0 0 4 9] -JxaXt-^WSI, WS2±fcfcitfF0 

fcrauiasjcft^^^aaw— *«fm k fm2^ 

^ffitcte, B2 0 5 FffiHfc:^;*ti3«k3fc:, ^oifS 

ao-rsfefeov— ^wMtfjgjssn. l^-^wmo 

»##lRlWlllfctttB3'lfi**P L*aLTl/f*;l/RkO 20 
tt^o «rtro»P^— *«FM2±tefectifcfe*< 
[0050] Mfc, j&ammrtoi* tan»tt»jRp l*> 

0 0 Omm«nfcffi«lC!>x/NWlC»rilStlftffiJl«ai 

[0 0 5 1] 77^^>hH8ttlWAfcLm uCT 
tt. ®«fflg#S©^*>ti>SF I A (field Image Alig 
nment ) 1077^ * > b IMItflV> SttTV*o C 
ntc^ntf, APf>7>yf07D-M> FftBflH 
Jtt*»-T *^H^O««*^ 6 6 ft fcJHTOta^Ba* 
OttfeUvXfcilfflLfc^xyNW (Xte»^v-^& ao 
FM) ±fcBlfS*u fO^XAW^lO^BSOx 

fi«:l«^25flLT^|g^(DC C Di<DJ»illOx/N 

H*ofli*«!aisiBu:«fc!3jBfflsn> 

fc: J: o T * xat- * t £ OtBttffiBtf J?f±I S ft. 
co*BJt(ftH^iWlB««2 8fc:eil6ti*o ±*'J8PS 

ffi£lC*-3l^T^xy>W±<D7*^-l'><> hv-^CDftB so 
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[0 0 5 2] 77-f^VHiillWAOXlttlSl 
HSI (B 1 fcfcttaaEffll) OBffifctt. ^xaXt-v 7 

wsi, ws 2to7 , ^-r^>b»^oxi473fRi{aMe 

^P«>h^^WAOY|fi^rq3Hiy (Blfc»»*«ffi 
JUKI) OUffitCte. ^XAXf-i/WS 1. W S 2 OS 

YtfH£2ftTl^«. 

[0 0 5 3] T^fjOhWBBfcLTttF I A 

^lC(31£>"t% L I A (Laser Interferometr ic Alignmen 
t) ^-^L S A (Laser Step Alignment) ^^OftfiOft 

OJH? U^l/OC3i£h*tftlfi-rS STM (Scanning Tunne 
1 Microscope : **fflh>*;l/B»B) (51 

Cttffi'Td A FM (Atomic Force Microscope : Jg^RB 

[0 0 5 4] ®c. 4m»ttottBB^ttB l o o t 
tt, Uf*;l/RO±*K, S»3fc¥5SPL**rLfc»fl* 
v-^fiF M±oStp^—* R MO^i: U^^;l/R ±<D 
l/f^77^^>hv-^ (H^HTB) fc*HWfcB 
SW Sfcfeov-^ffiittfflfgi: LTOUf^;l/77 
>r^>hW«B5 2A. 5 2B*«tt&ftTV*. 
*;l/77Y^VHS«»5 2A, 5 2BO&tttfl^S 

1 > S2tt, 3£W1WSeB2 8te«»Sn*J:5fca:oT 

i^o c<o*^, u^^^R^^o^m^^n^nu 

f^;l/77^^>hStt«5 2A, 5 2 BlcS<fc«><0 
«IrI^-5 4A. 5 4BtfSK*W;V77^^> 
FB»«5 2A. 5 2 B£-ft!ftfc::x-<y Mfc^ftT, 
-»Oi«fci-yh56A, 5 6BtfitfSnt^ 
3 C cn&oa««rLX^ h 5 6 A. 5 6B^ BftS/ 
— 5r>x3^H»«ti*i:, £»JBttB2 8 
«fc ^ ^Hj^<D*^— BftgBfc^oT, U*-*;W<* 
— Affile 3b^Sai/>fflB*Tiii8«n*<fc 5 fcSroTV^ 

[0 0 5 5] #ItC. ^XAXf-^WS 1 . WS 2<D& 
B*g3-f &0 1 OTMi/XfA2 6»cov>TB3^-r 

[0 0 5 6] C<D z Fi£ft>'X7 1 A2 6 te s HIBfctt. El 

3£a*«ft*«fc5fc:. xtt^riqiffifiw-BB^Biou— 

lfTJWH-2 6X e Y$&*fa<iLWmm<Dm2CDU- 
1fT*tt-2 6YeL X«l*rRlffiBltlllfflOW3eOW 
1f=FWH-2 6Xa4:. YfraftttBttHJiion 4 Ol/- 
lfTJWH-2 6 Y a fc*«A/C««;£hT^**^ 13 1 T* 

ttcn63W«awfcT»w-^XT-i»2 6 fcbTHS*n 

[0 0 5 7] 351 <Dl"—*f=F&m2 6Xe^ X@S1 
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1 4X\cttLTt9i&yG¥J&PL<DiS>&*&*mzX^Jj 

AXf-^ (WS lXttWS 2) (DEWffi^JtbTSOS 
If— AXe2*S»U Ctl& 2 *0 If- 

arr*o 

[0 0 5 8] S/c. S2(Dl/-1f : FM2 6Ye^ Y 
1 4 Yfc#LTjfflB}fc¥3RP LOjft»*iii*il* 
Ytt73fRlOV^TU>Xlf-^Yei ^^It-T^^^t 10 
IC. >)lAXf-^ (WS 1X«WS2) <DSt*®tC;frf 
LTfflfilf-AYez^SftfU cn5 2#CDtf— AOS 

[0 0 5 9] STc, 530l/-fTM26Xa^ X 
S^il 8Xfc»UT7^^>FWflttlWAOttaiit> 
i&*51«Xttl^|pI<DU7r U>Xlf— AX.i ^©SfT* 
£tt>\Z^ ^x/nXt^—v (WS lXteWS 2) (DKM 

[0060] Sfc. S4©l/-ffM2 6Ya^ Y 
i^il 8Yk:»LT7'7-f^>hBflWWAO*ai4» 

^*5i«Ytt^risi<Dix'77U>xif— ay«i *fs*f-rs 

«)x/NXf-y (WS iXliWS2) <Dfc%S 
ffilCttLTifflgtf-AYaz *s«u cne>2*oif~ 

ttHfc*rftoTH£* 1 8 Y IC^f £ *?^'^T—i/fc 30 

[0 0 6 1] CCT\ U7 7i/>Xlf— AXei RtfSOg 
If-AXez 3b^6««* 1 01/-ffM2 6 X e Qfflfi 
tt^SlSJgttX e, U7rU>Xtf— AYei Rtffflg 

AYe2 fr&J5K£S2©U— *f=Fi£M-2 6 Y e 
fft^m2pJg$fiY e. U7 7 U>Xlf-AXai Stfifflg 
lf-AXa2 fr6«**3©U— 1f z F»»2 6X aCDiOS 
M«ai3flStltX a. l^TU-VXtf-AYai fttfSIfi 
If-A Y a2 jb^fig^S 4 Ol/-fT»|f2 6 Y a ©ffllg 
i*»4ilfiHYaWi60i:«k, SiiSix 40 

SttX a fc£4 8JfttoY a fcti:, 77^^>h«a«W 

-r ££-5^ *x/\w±o{fiB*£tb/s-7— * (t^^c * 

OttffllJBiHcfc, ^X/nW±-\<0>^# — 



[0 0 6 2] BlfcRtK TJ$tf->XxZ,2 6<DfH«ffi 
tt±«9»*«2 8fc^*tU ±M««i2 8TttCO 

UxZ^-^^LT'JXAXf-^WS 1, WS2£r 

[0 0 6 3] H3*^6feBH6A>ftJ:5^. 1 O^fiS 
JBffi<D»S\ -^XAXf-^WS 13^iWS2±^»!7X 

6Xe, 2 6 YetaoT^XAXf-^Ofiti^fl 
77^^>hiMWAia^XAW±Ofil 

§f^i, ^3, S4€l/-f : FM2 6Xa, 2 6Ya 
\z ck o T ■> x; n x "T" — &B#g3 ?ti5J;5^o 

~C\ Wltv'XTA2 eiC^^^XAXf-^ffilf 

[oo6 4] c<Drc&, *nm&m<Dt§Lmmftmw 1 o 

OTte. ^XAXf-^WS 1 *B3*lcffi£ja , T?^;£ 
n^03ffili:, H3*fc#ttTC^Sn*S2{MI4:. 
0 3 ^T^x/nXt 1 — >?W S 2 #ffi«*r*» 1 ffiB£<D 
3flS^MTeaEfc»»S**»»^ai: l <Du 

^7h7-A2 0i:> PiC^XAXf— >*WS 2£r± 

2 2^^t^nt^ 0 CtlSSK S2^P#7h 
7-i,2 0, 2 2fc±Mttl«B2 8^AoT«iJ»«n, 
C*l£35 K S2©U#y hT 7 — A2 0. 2 20XA 

XT-wtiLwmwmm*. «Ka±i iimga^^r 

l^So Ch&Oo*7 hT— A 2 0. 2 2£LTte, ^ 
jEP<0«J5gO^iiHSn^^ b7- AjFfiJ^&ftTl^S© 
T% BfflftKBBtt«tt-r*A\ ±fB©flMS]W»rt*M 
HfcftSi-rSfca&fc:, i3*JC?5§2 4A, 2 4BT'^ 

[0 0 6 5] CCT\ fg3ffiB. fg2ftfi&tffgl{uB 

aai««o-sp*«i«"r ««B2i7-A 5 o ^ ^xmxt 

— (WS K WS 2) fcOHT^X^WOSttiSLtf 
fT^t>n^^x^^(4B^:Scf*U. S2{fitHi:«\ * 
XAW(DD-fO«7Lfdl ^x/nXt— >*± 
0^x^Wtc^L7'^-f'^>h^fT^t3n^ffi@Tfco 
Tfg3»^fflX a tS4fflfi«iY a i:tf«10x;>X7 

ti % ^XA(D77>{^ > Lfc^. ^xaXt- 
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1 mm^X e £B2$ISfftY e fcWOxAXf-^ 
[0 0 6 6] *SatBBttt?H\ ±iOLrccfc5tC, ^3* 

7 9 *f * > h M&ttW A (D&ttifci£ft £%Z> GlWttm 2 
iEt«OT*fttf, *PM**ffiB*ffi«)Tt>J;<. M 10 

to 0 6 7] jmc. ±jEoj;5tLT«a*nfc*ia» 
^iog^i^gf i o o o±f*WftWifpoatn*8iw 

[0 0 6 8]® i^i:lT, ^xaXt-^WS 1^ 
B3fftB£fc?). «>XA7f-^WS2tfSlfflIK:fc 

[0 0 6 9] Sf\ ^xaXt-^WS 1 ^SSiST-i* 

5 o fcoH^'jxASSitfSftbnSo do^x/N^Si 20 
SttBfc*Dx f y, e^flteWttBfta&tfttstiT* 

0, ^x^x-r— i/'Jh^D- FffiBaV** < -fti* C 
ktt*<. fflx-tfatp^-^fiFM llC»t5*XAW 30 
OP-Kfiife±B©± l umttTOR2«lfti:fto 

[0 0 7 0] C<D^x;\£gS*>. ^XAXr-yWS 1 
J±U-1fT»W-PfiiB^ga*nTV^u^^ B 1 On 
>f7 h7-A2 O^XAXf— >*WS 1*SE*.TV^S 
<OX\ ^XAXf-^'WS 1 tfB#*Bf**: It < £ 1^-5 <fc 
Stt^mBfiii^Uftv^ ft*5, BlOn#y hT— JU2 
0k:<fct)fflA6nTt^Ktt. ^xaXt^WSI^ 

[0 0 7 1] *x/n3E» (^XAXf-yWS l±^\0 
->XAWOD-F) tf»7-r*fc. ±»J»812 8T 

B 1 On«y A 2 0**J»l/T!>XAXf- 

yws l«B3 4>KcH«T^n«B2ffiB^BIb2 
«\ C<D{iLWT\ B3, B4<Dl/-^TS£it2 6Xa, 

2 6 Y atBWKU-fe-y hf^o CO'J -fe *y hW7t 

§OT% B* 1 OD#y h 7-i» 2 0 ttiMVil 2 8 
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[0 0 7 2] ±I2<DB3. m4<D\s-*f=Fmt2 6X 
a. 2 6YaOU«fe^H»7», ±»J»«B 2 8 TWf 
M26Xa, 2 6YaOttIfi^ : ex^LOO, »>X 
AXf->*WS 1 ±Ol¥T-^fiF M 1 ±©V-^W 
Mtf79>T^>hH!MWA<0«aai«rtk:ffiBft»S 
WJi^OxAXf-^WS 1 ^rtuiELfcUxT'^- 

A20££&B2 tfLB^<Dti£S®L*bmmt, fu^OftD 
<. «Ma±l umttTOTTBTa&O, CO»2ffllW 
»W-Bfitt^y-by hStiTt^OT, ^O^teO. 0 

1 /i mgg<D#fl?figTSfHa »XAXf-^WS lO 
EfttBB £ I¥7-^fii(D7- * WM £ <DmM±(Dm*i 

GLwrnm tat3v^TffiB«y»^Rrin-efeo. 

oT+MftST")XAXr-'>*WS UWftBi*«>2*l 
£o B2teB*> -)XAXf-v?WS l±OS*P 

F M 1 107-^WM^77>f^ > hif^glW 

a ottmsart^ffiBftfe^nsffiB^s^-r *«^tc 

B*IA\ 

[0 0 7 3]^:, 7^^^>hSS^WAJCj;-3Ti^ 

77>f^>hwwA«w am^ico *s*p 

^t§l¥v-^^FM 1 ±(?)V-^WMOfiI (AW 

x . awy ) t>mmzti, ±&m&M2 sr^tc<omm 

tO»3, S4 0U-1f : F»tt2.6Xa, 2 6 Y a <D%\ 

mm<o^m cxo , y 0 ) **a&s 0 cntaDu- 

-FTi^H- 26Xa, 26Ya CDffffliHBtf (Xo - A 
Wx , Yo -AWy ) ^t^fl?Y-^FMl± 
(D7-^WM^77Y^>MMWA«W (ft 
«*£0 0*T^>5Ci:AW5o ±I2<£>B3. B4 
(Dl/- +m*£§J-2 6 X a, 2 6 Y aOU-fey M£<D— Jl 
Oftf^WTklfeV^TttW- SET kop^to k-T «o 
[0 0 7 4] C€J:^:LT, — TaO^x/NX-r— i^W 
S l±T">x/\SaR, T*»y-fe*y hRtfW-S E T© 

[0 0 7 5] T&fe-S. -)XAXf-^WS 2ti, tta? 
<DftK. i2tDD^7h7-A2 2JCcfeDSlfflB'N» 
■llSttTfeD. COSltti^OttHi*6M»t± 1 u 
mJKTOBBTfrttfcnTlo*. C^lffil^^x 
AXf-^WS 2©8itfS7tStTOc, ±»J!B« 
f 28 TfcfcB K S20 U— *f T^ff 2 6 X e . 2 6 Y 
e*y«b-y h-T^o 

[0 0 7 6] COB I, *20U-1f=F»tt2 6Xe, 

2 6YeO';«b7h#87t*t S2(DPt>7h7- 
A2 2ttCCTOai4ll«OT, KS2CP#7h 

mc^^xaxt^ws 2*mnr»BK:3a:6a 

^{ftBfcfMtStiSo 
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[0077] #ac, ±&mmm2 8-e»u— v^mtz 

6Xe, 2 6 Y e ©ftSIffi^x* lOO, S*S^- * 
ffiFM2±<DV-*RMtf, JS»)t**PLOlSaB1B« 

rtT-L^^l/R tcJg^^tiTi/^ u*-*;^^ * v h 

h7-A 2 2 ICcfc^gl 1 ffiB'vOffiBifc&fiift 
te> ffl&OftK. IS*a± 1 umOT^tlt'fe^ CO 

<D&liO. 0 1 /i mSttO^MttTSVHK (^x;n7t 
— >~W S 2 OKWSfcSJp^— M 2 i07-^R 
Mfc©Ktt±©ffl»{iBlill«) fcS^TtMSJWtf^ 

A, 5 2 BTbf ^;l/77^^>h"7-^i:S¥^^ 

SST^xaXt-v^WS 2liffiB8W>*n*o 
[0 0 7 8] Uf^;I/77^^>hgaa5 2 

A. 5 2 BtaotV^^;l/R±©bf^77^^> 
h V- * h I^T-^fiF M 2 ±©V- ^ R MOMI 20 

KARX, ARY) , -rate-6jajB)t**PL<oa» 

fcSS^v— *RM*ifrfc©{iB"fn ( A Rx , A 
Ry ) tfW-SSStu ±a»SB2 8m c<ou^;L< 

fcra^fc, ^<Om<OU—*f=Fmf2 6X e, 26YeO 
tf-fflffl (Xi . Yi ) *K*»* 0 CtUCfctK U-lf 
T»tt2 6Xe, 2 6 Y eOtHRMKtf (Xi — A Rx, 
Yi -ARy ) tasttHtf, bf^;l/77^^>hv 3 o 
*«FM2±©V-*RM)b<%J: 3 iffi 

±IB^K ^20l/-fWff2 6Xe, 2 6 Y e <D 

[0 0 7 9] ®^^, »)XAXf-^WS HHOO^x^ 

[0 0 8 0].t^ H93SLfcS3, Sg4©b— *fT 
}$ft2 6Xa. 2 6Ya<DU*7Mtt, >)XA7f- 40 
>>W S 1 fD&B&, U— 1f=F»W-2 6 X a . 2 6 Y a <D 

>hv-^) ffifi©ftSI*\ z F*ffl-2 6 Y a, 2 6Xa 

f-^WSl*lfi*8»LT, 7^^^VhH«S»WA 
©ffi^g-^T (Xa, Ya) g«afc±"CfT* 5 o C 

> h§l®mw A <0&m^D©KTK*£ t %(D=F®it<0 so 
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ftStfffi (Xo -Ax , Yo -Ay ) tf*$oT^5fc 

«rt»cffi«ftft^SfcftfcttU-1f I F*ft2 6Ya, 2 
6 X a Otf^ffi^HO0^^TffiB^^x/NX^-yw 

[0081] ^xaw^x, y, eotftfi^to-^ofc* 

ccm EGA^>^>37 
b£LT> — B«±fcfc^XttB^-*3ffl«J:. -« 
*a±lc^Y§Hfflv-* 3«W±(OW-jRltff5at)ti*fe 

[0 0 8 2] f LT> C©ft$JLfc£^>://l/:>3 -y h 

1 -4 4 4 2 9^fflStCBH^*nS<t-5a«/^e«ffi 

^^/cS^v-^iFM 1 ±©v-*WMtf77^r 
<D{g (Xo -Ax , Yo -Ay ) i:Mtot, S*Pv 

iFM ll^T-^WM^^XAWi^a >y h®« 

[0 0 8 3] CCOcta^LT, "JXA^r-^WSllil 
t77^>77-f^>f (EGA) ^tTft^nSO^M 
ffLT. •>XAXf-^WS2im ^Ocfc^tCLT 
l/f^/l/RO/^-ySil^XAWlOS/a^ h«S«<D 

[0 0 8 4] "T^b^ ±»J»Kl2 8T'tt±EOfiI 

2e0tf«(ftB (Xe, Ye) t. ^tbT^-C * > httfp 
let DilB^lRia^UTWabTt^S*^— ^sfm 

*fc£«-3^T. T&M-2 6 Y e. 2 6 X e ©ft 

Iffi^^ex^ loo*x;nw±©S->3 y h««*B^ 

eJWLtttfS, Xf7y-7>H-ye-h^ST*Uf 
*;W<*->**x/>W±KIK:£Bft'r3o CCX\ t? 
XA7f-^WS 2 ±©'j7X/NW^^-r ^H^^^ilo 
T, T$ft2 6Xe. 2 6 Y e*U-b-y h LTl^3 (T 

*ttow«tttf— awnxv^-s) tcfe^^t?e*r. sis 

^v- ^Wl F m 2 ±©v— * wm i:^— ^ r m i:©raiS 
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h (EGA) fc±9ffi&J:H«lcLT»Pv-*« 
FM2±<D^-^WM£^x^W±gtk§>'3 *y hfilttO 

->?WS 2 ±©I¥^Tfe § ^ R M ^ OfSMf i 
31 K 31 2 O U— 9* TSSt 2 6 X e . 26Ye <Dff 

[0 0 8 5]® ±>£(D&o\Cl,T, ^xaXt- 
SlI-e77-T>77^>h (EGA) W87U * 

AXf-^W S 1 *18IB^3R P L <DTA<D|g 1 ffiB^s 

B3ttBic8»'r«. 

[0 0 8 6] -Tftto-B. ^xaXt-v^WS 1 te±©jgp 
^B2 8 3EP60tt^^£UTS 1 OD#«; b7-A2 0 

So COS 1 fii^^XAXr-^WS lOgl^ 
TfftfcBIWfc:. i»»8l2 8WSK S201/- 
tf=F»tt2 6Xe ( 26Ye*'J-feyh« 0 
[0 0 8 7] CCDU-feyhffllTt*^ «l©n*y 
bT— A 2 OttCCT0&S«tt*.34> a ?. RSlOn so 

[0088] ±fflmmw2 sT^^ca^^x 

A7f-^WS2fllfc'R«tlT, R-SET^j: 
3 0 ctUcJfctK Uf-^;b77^^>hv-^i:l^v 
-^fiFM ll^T- ^RM<Dfa*ffHPg ( A Rx , A R 

y ) , ra^«j^ji£*5fiPLoja»««rtoHfsoai 

S'JXAXf-^WS 2±tDS*^Tfe§S¥v-^R 40 
M*ifrfc<D{SB-rn (A Rx , ARy ) StfCOMf 

MHmwoxx— (xi , yi ) trays n 

£o 

[0 0 8 9] ^xaXt-^WS 1 fflOT*±5EO<J;-5JcL 
T, TWU-fey hStf R - S E Tfff?ton«HIU:, £ 

2 2 3^B*»ff^»7Lfe^x/NX-r-^WS 2^}fS 
U 9x/N3flS*Ofca6*xy\*tBL(ftB (S 3 (SB) 
fc^x/NX-r-^WS 2 «»ffli2Lfc*x 
AXf->'WS l«fcra*K:LT*XMS«k =F*W-U so 
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-fe^ h&tfW- S E Ttfff *>*!*• 

[0090] © ±m®mm2 ma 2: 

^XAXf-i/WS llt'Xf 7^ • 7>K ■ 

ftSftSOfcaftfTLT. «)XAXf-^WS2lT77 
-r>7^-r^>h (EGA) tffrfcfctl&cfcSlcMX-r 

[0 0 9 1] CtiSTlcKfflbfcGHSO 
»^W*»DiI«ft*J:5fc, £MflRKB2 8lcJ:o 
T. IXf-^WS K WS20®jft. SK I2©D 

[0 0 9 2] fcLbBMBLfc, IXf-^WS K WS 2 

So 

[0 0 9 3] W±BMBLfcJ:5»c, *3t 1 OfBBBBfc: 

l&tf^x^X^— s^ws 2orto— JdOXt— S^BlkD 
BftBff £ Woxf- ^ffJlo ^r^VT^-r^MS 

— ^-T^^Vhfc^trt . 77^y77>T^yb, B 

I^vxott^, 7r-YVT5>ry>H&fP4:B 

[0 0 9 4] £fc, ±E*JBBBk:«fc*i:, =Fj£ih>X 

*9x^xr— ^OKWBB (f£I!lgi*JBV>S^tt^ 
SHK) ^x/NilScfct)<l}bHcgv^gST+» 

[0095] s^tc, ±timMmmr^ =F»w-s/x-r 

B^SS^n^ntCfeV^TX-r— ^±6Dg^v— ^t£FM 
±©^-*ffiB*«firr*<DT. JSK3t^PLcoJSSJ 
£ 7 ^ * > h gS^Sm W A OSWJ i: tD^frKIE 
B (<^-X5^>3) li^<6fi<ftoTt(*lc^ 

IH*a6«Sfi+»tBL/T, ^xaXt-^WS 1 
xaxt-^w s 2 i: 1:* c 1 4< , ^x 

[0096] ±t&ntmmvi*. jskje^kpl 
oa»*^-eBtttfcXSi-rss i iisjux e hfg2«ij« 

ttYe, R^T^^^^hgB^WAO^im^T^H 
tC^M-TS^ 3 PJfttfSX a ^B4ffi5«lY a«T»«"S/ 

Rr/B3t^ov^no^^^3i/>rt>^x/NX7 L --^<D2 
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[0 0 9 7] ctifcifliU «»3tt*3RPLO«ffi, 75 
^^VhBWlWAOillffilcTftttfflHaill 4X, 1 
4Y, 18X, 18Y*BSLfti:t^ 77^^> 

fiT«90«t#tfti;«ckff4^o S£oT. fly* 

[0 0 9 8] fc:fc % ±KB 1 ©iQBB«-ett. Bl * » 10 

WSK '>XAXf-^WS2S»lffii, $2ffilS 
tfB 3 ffilO 3 «uftilO^»«**«*K:ov^T«B! L 

B 2 ffi«-e9x7\sgn*ff* 5 J: 5 ic-j-sB^fctt* B 

U «2©o#^h7-A2 0, 2 *x;\X 
f-yWS 1 . >)xA7f-^WS2*SiffiBkS2 

Xt— S>W S 2 OrtO— *OXf-y±09 x/\W©B 20 
T^i&^h, ffi*©X7 L -^±©^x>\WOT'^>f;*>h 

SSLrc^C, SK S2OD^yf7-A2 0, 2 2 £ 
*0PIX^-^OttB*An»*«ci:4:aao 

[0099] ±bs 1 (Dmmmmr^ e g aw 

^-r^VK B3tt*«?)igL3B:tf6!>x/NW±©*5/3 
*y hB«^«^U^*;I/©^<*->«*jaiBBWLr fe 30 

±<D1¥ V- * ffi F M fcflgj£ 2 fife T- * WM tc^*r £ 

*oa»ttB^fHiiarn*o-e, c 

OS»ffiBfc»nJV^T±Efcn«fcLT, Sva^h® 
- • ^V^faRti, *XAW±tD2/3 >y h 

V\, 40 

[0 10 0] ±§2B 1 OH«6JB«|-ett. B 1 On 
tft-y h7- A 2 Otf— ^7f- S^W S l4Slffii, 
B2ffiBKCfB3ttB0 3iAjftm7»lli««. S20o 
tf^y h7-A2 2M)?(0Xf-y'WS 2 *B 1 tftB. 
B 2 teBRtf B 3 ttficO 3 MHT'Si^^Sil^O 

<, WiL«f— ^D>f7 h7-A 2 OtfX-r— S'WS 1 

mi mm, B2fflBatfB3{ttBttnofes(ttB*T?a 

/uT'SL, (KODt;^ h7-A2 2^Xf-y*WS so 
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1 (XtiWS 2) *ce0fflfi^6B3fftfi*T»»S-e- 

A 2 0 £ p§x x- s*DB 2 {ftB k B 1 ffiB fc <£>8S32ii?ffl 
kU mjj<Dn#y b7-A2^Xf-^3ffii 

km 2 eat ©«a»jii t-r s c k t RraB-ea&* 0 

[0 10 1] $fc, f^>XrA2 6«tSgl/ 

i*DX, Y<Dffiii{ftBaD*T4<, 3— fy?^ fc?<y 

[0 10 2] <B2<D§gS&B«> *»HOS2(0 

nffi&mzmsicm^rmi-rzo ccr% future 

B'l OUSSJg^klwi— SL < ttH*©B/S«#k:o^T 

[0 1 03] c(Dm2(ommmm^ ^xaxt-^w 

S 1 ti\ Xf-y**ftWS 1 ak, C<OXf-^*#W 
S 1 a±^#ltt^te&ra--JBttoa«««P«WS 1 b 

*ws2 a±fc«K^«*n— j^oas«»sp«ws 

[0 10 4] *ffi«**ffifl"W S 1 b. WS 2 blcte, £ 
««J$gP**WS lbn WS2btli, ^r(D±micmm^ 

-^fiFMK FM2^fnftlKlt5nT^5 0 

[0 10 5] *S2(DHWfiTli, Utt»LfcBl©« 
fi^UffraaiclT, ^XAXf-^WSK WS2± 

VhttflWBTU flfi^OX-f— ^«-PB3ttttf^3^»7 
LfcBfottT, ±»J»SB2 81CJ:!)SK S20D*^ 
F7-A2 0, 2 2aWMW**U P<>Hfiff«<« 
7LfcX^--> ? {fflOS«{S^gP«WS 1 b (XfcfcWS 2 
b) tfBl ffii?9±iri^Xf-y*ftWS 2 a± 

f-s;iO«Sfi8«WWS 2 b (X14WS lb) tfB 
2ffiHTf¥lhLTl/^X7"-> ? *i*WS 1 a±lc8gi££ 
n> c<0J;5k:-LTSffiffiRfSStfWS 1 b, WS2b<D 

WlZftZm. T^tJ-^>X-rA2 6 0iBft«lltt«inSteii) 
^XAXf-yWS l. WS2©iaifiA^8lt4S 
C0T% WKiXf-^Xh'^^Oa, 3 0b^tHT 
ttlXf-^**WS 1 a. WS 2 a*r*-®ffifilcS 

H^offi^z- A^c j: 0 B 2 {ftB"efTfc>ns 0 
[0 10 6] cct% *B2^ltaHBBT*i, msfrZ 
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F M±© V— * R Mtf P L OS^fg^rt 

g«2 8lC<fc9»£«#gPfcfWS lb, WS2 b<0Xf 
— i^ttOi'MOgfiii: i: feCTS^Xri. 2 6 cD$d§ 
fflOU-b'y hRLfR-S ETWiW-S ETtffT&fctl 

[0 l 0 7] ccDm2 0HSS^k:J:-orfe. hukELTc: 

m i <o*«BejBtn*oab**»%c 

Co l 0 8] ftfe, ±BB2©Bi«BffiT?tts 911, 91 no 
2©a#-;/ hT-L.2 0. 2 2 tfSffi&JSSBtt^B 1 ft 

Bl, S2OD#yh7-A2 0, 2 2tf, suaiLrcB 

i oD^asfBsik^c, s««#gp**£B i fits, mz 
5 * > h mmmw Atmw&ttmvfTtksckwei* 

««WA««'lJ'X/N5E»Ol»*Kft«90^F»^««a:V''. 20 

CO 1 0 9] &*5, ±EBl . S 2 (DUfiSJB^T-ti, T 
»fh>Xf-A 2 6 OiBftttj^— M«jn*BO**»li: U 

tta*B&tt oTfes<, =FawH-s«ifi#— a wn&R 

*#B, X«Xf L -S'*ft:«rBrSOffi«-pfS«±«-&fe* 
$SJre#*fc©t?£ftW\ $D{5J&33Ma3:fl^T i e>& 30 

CO 1 10] Sfc, JJBJBK m2<D-gffiBMT'lZ, 2fe 
jit^fft-rs^x^x-f — 5?3^ 2 oiStt 5hfe*dt-3 
I^TBttHLfctf, ">x/nXt--'s>* 30 

»±, W^tfBja&f^, 77^>(>hi^ ^x/vPtBft 
CO 1 1 1] Efc, ±ffi^SS^«T'(±, «ffltf^f? 

y • tvf ■ u tr- h j&5£©SBB7tta«fc»B«nfc 

3£>©T*(±#<> ^fSBJittl^b^SX-r-yT' • 7VH • 
X*-r >*SC<Ol2BB)fcSEB»4«atll, ccoflL 0U*fcfB 
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CO 1 1 2] 

Co 1 1 3] ii^]S2*i / >bi ncSBo^wtc 

ititf, -^r©S«Xx-^±OB3t«rf^f:fi6*r<DX-r 
-i/±<DY^-< *>hW)ft£ ^MfriaST 5 c 2: 1C <fc 

C0®OS*^UJ^] 

C0 1 ] B 1 <D%M0^ffi(cB«B%BBo^(4«j£«B 
C0 2] 0 1 ©— TsO^x/NX-r— ^©BBTMHT-fc 
C0 3] 01 OgfiO«lBS¥S0Tfe«o 

cia 4 ] @i ©^Btfcit5»i{toiJ5n*^-rig-pfe 

So 

CH 5 ] B 2 ©BBBffi£Bft&B©£Stt<Ottft*3* 
Cfr^OtiiW] 

1 4 X, 1 8X X@^a (@«B) 
MY, 18Y Y@ti (S^M) 

2 0 SlOnt;7h7-A (&9b¥B) 
2 2 !20D#7h7-A Wfg) 
2 6 Ti#H->XxA 

2 8 ^BBttB <«B#B) 

5 0 mmr-i* mmmmmm<D~w 

52A, 52B XsmfrT^J *-y\-mW.m 

1 0 0 mytmw 

WS 1 a. WS 2 a 7f-y*(* 

ws 1 b;ws2b m&u&&$t 

FM1, FM2 
WM, RM 

R (?X^) 
W <7x;v (SUSBB) 
P L SBJWB 

ws 1 i)iaxt->* anixf—>") 

WS 2 •J/x^Xr— ->* (i2SffiXr- >0 
WA 77W^>hgi!Si (75-1'^yH) 
X e mi iffJgfft 
Ye 12 ftfttt 
X a B 3 MftifiS 
Y a B 4 ftlBtt 
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[0 5] 




